Enhanced detection of oligonucleotides in UV MALDI MS using the tetraamine spermine as a matrix additive.
Matrix-assisted laser desorption/ionization mass spectrometry (MALDI MS) has been used to analyze oligonucleotides. However, success has been limited by cation adduction and high detection limits. Both of these problems are due to the high net negative charge that oligonucleotides carry on the phosphodiester backbone. Comatrixes such as ammonium salts with UV absorbers such as 3-hydroxypicolinic acid, 2,4,6-trihydroxyacetophenone, and 6-aza-2-thiothymine have been used to improve the spectral quality for oligonucleotides in MALDI MS. Organic bases have also been used as co-matrixes; however, the most popular matrix, 3-hydroxypicolinic acid, is not compatible with these additives. We have found that the tetraamine spermine as a matrix additive can successfully eliminate cation adduction and lower the detection limits for DNA in the MALDI experiment, without having to resort to desalting steps. The results suggest that multiply protonated spermine molecules function better than ammonium ions in neutralizing oligonucleotides and displacing alkali cations. Protonated spermine is chemically similar to ammonium ions since it binds to the phosphate backbone and releases protons to the phosphate groups. Spermine can be used successfully with the matrixes 6-aza-2-thiothymine and 80% anthranilic acid/20% nicotinic acid but not with 3-hydroxypicolinic acid. The additive also works well for the analysis of metalated DNA.